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Preface
This special issue of Theoretical Computer Science is dedicated to selected papers from the 16th Colloquiumon Structural
Information and Communication Complexity (SIROCCO) held in Piran, Slovenia, 25–27 May 2009. The proceedings of this
colloquium were published by Springer-Verlag as volume 5869 of the Lecture Notes in Computer Science (LNCS).
SIROCCO is an annual meeting devoted to the study of the interplay and trade-offs between the efficiency of algorithms
and systems and the availability of information. This basic issue is common to many fields of multi-party systems. SIROCCO
also emphasizes innovative approaches that expand the collective investigative horizon by formulating new problems, or
identifying new research areas, that can be unorthodox and outside themainstream. This emphasis also motivates the prize
for innovation that is awarded annually at the meetings.
To promote the dissemination of new ideas, themeetings dedicate ample time for informal discussions and open problem
sessions, in addition to regular conference activities. SIROCCO has a tradition of holding these interesting scientific meetings
in a relaxed and pleasant environment, attracting leading researchers in a variety of fields which exhibit such interplay.
The presentations in the 16th SIROCCO included 2 invited talks and 23 regular presentations selected by the program
committee from 53 conference submissions. The 10 papers selected for this special issue were accepted after a careful
refereeing process, according to the normal TCS standards. This special issue provides awide range of papers, reflecting both
the general scope of SIROCCO and the main themes exhibited in the conference presentations. The following is a summary
of the contributions of these papers.
Efficient routing has been a traditional subject in SIROCCO. Bermond, Coudert, Moulierac, Pérennes, Sau, and Donado
present a new problem in this context, related to a new optical routing technology. Specifically, they address the minimiza-
tion in the number of labels for GMPLS routing.
Nisse, Rapaport, and Suchan deal with the design of efficient routing tables. Large-scale networks still often have prop-
erties that help improve this efficiency. Here, the authors take advantage of high clustering coefficients. In particular, they
study networks that have no cycles of length more than some k.
Blair andMann address distributed graph coloring, an issue that interestsmany in the SIROCCO community. They present
a self-stabilizing algorithm for distance-2 coloring. This is useful for assigning time slots or frequencies in radio networks. If
only one of the neighbors of each node transmits at a given time slot (and the node itself does not transmit), then the node
can receive the transmitted message. Otherwise, a collision occurs. As opposed to previous algorithms for that problem, the
time complexity of the algorithm in this paper does not depend on the number of edges. Instead, it depends on the degrees
of nodes. Hence, it can have a much better time when the degree is small.
Another kind of coloring is addressed by Bar-Noy, Cheilaris, Lampis, Mitsou, and Zachos: ordered coloring. This function
has been known to be useful for various cases inwhich interrelated tasks have to be performedquickly in parallel. In the spirit
of SIROCCO of using structural knowledge, they concentrate on grid graphs. These appear naturally in various environments.
It turns out that exact solutions for them are still difficult. However, the authors improve previous lower and upper bounds.
Another subject that interests many in the SIROCCO community is that of robots andmobile agents. Bilò, Disser, Mihalák,
Suri, Vicari, and Widmayer address robots who explore environments, specifically, polygons. To be able to explore, the
robots can move, and they also have sensors. For the sake of efficiency, it is desired that the sensing capabilities will be
limited. In this context, the paper addresses a problem that, like many problems addressed in SIROCCO, involves the effect
of information on performance. Specifically, the paper studies the following question:which limitations still allow the robots
to identify the environment satisfactorily?
The paper by Czyzowicz, Dobrev, Gąsieniec, Ilcinkas, Jansson, Klasing, Lignos, Martin, Sadakane, and Sung discusses
mobile agents who traverse a graph repeatedly. It is desired that each complete traversal takes a short time. An agent has
very little memory, if any at all. Moreover, the nodes have no unique names. An agent can be aided by the labels of the
ports. These are unique per node. It is known that there exist port number assignments such that exploration is impossible.
However, as in many SIROCCO problems, adding structure can help. Here, the structure appears in the form of allowing the
algorithm designer to assign those labels in such a way that will help the agent.
Yamamoto, Izumi, Katayama, Inuzuka, andWada also deal with mobile robots. Here, the robots have sensors to measure
the distance and the direction that can help them converge to the same place. In the past, the case that the errors are rather
general was studied. Adding structure here is in the form of the following question: do sensors which are more consistent
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with each other (in the patterns of their faults) lead to algorithms with better results? It is shown that this indeed is the
case.
Even and Medina deal with a problem that is well studied, and is of interest to many in the community. However, they
show that the lower bounds established for it in the past are based on an assumption that does not hold for past algorithms.
The problem is of load balancing, but it is defined as the distributed, asynchronous assignment of n balls to n bins so that
the maximum number of balls assigned to the same bin is minimized. They also present algorithms and tight bounds.
The paper by Sudo, Nakamura, Yamauchi, Ooshita, Kakugawa, and Masuzawa suggests a new approach to systems that
may have been initialized to some arbitrary state, rather than to a specific ‘‘correct’’ one. Usually, this is the context of
self-stabilizing protocols. However, this paper addresses the model of Probabilistic Population Protocols, in which some
tasks cannot be accomplished in a self-stabilizing manner. The new approach is termed ‘‘loose stabilization’’, and the paper
contains a loosely self-stabilizing algorithm for the above-mentioned model.
Imbs and Raynal address software transactional memory. Transactions may succeed (be committed) or may be aborted
if necessary. The paper suggests a new angle towards reducing the number of transactions that must abort. This exploits the
fact that a transaction that is aborted does not require the strong consistency conditions that committed transactions rely
on. Implementing this weaker requirement does not corrupt the data structure output (since aborted transactions have no
effect on the data structure). On the other hand, it may allow more transactions to commit.
We would like to thank all the authors and referees for their contributions to this special issue. We would also like to
acknowledge the support of ARRS – Research Agency of Slovenia, and thank the sponsors and donators of the conference
(Mobitel d.d., Ars d.o.o., and Šumenjak) for their generous support, which contributed to the success of the conference.
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